Nerve stimulation with an electrode of finite size: differences between constant current and constant voltage stimulation.
Differences between constant current and constant voltage nerve stimulation are controversial. To elucidate this controversy, exact solutions are found for the electrical potential and current of a conducting electrode of finite size placed near a boundary of altered conductivity. Substantial differences in the effects of a finite and a point stimulator are predicted. This was strongly dependent on the stimulator-boundary distance, the conductivity of the media, and the curvature of the boundary. The difference between constant voltage and constant current stimulation was smaller than the effects of changes in medium conductivity and electrode distance. A poorly conducting boundary layer surrounding the stimulator minimized these differences.